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Fig. 1 Sketch showing the structure
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of a main air ejector
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Fig. 2 Sketch showing the structure of

the main air ejector

1 2 o
I
I I
I
12012 -06 - 11; 12012 -08 - 14

(1979 -) 0



- 131-

2
1
%
EL &
1.1 K o
I NI %
N NI . Mt A
) &) "
06Cr19Ni10 E;_ Enac st 3 E
BFe30 -1 -1 Wk Im%%‘m’%ﬁ -
I a— 11| 1 A
$16 x 1 22 mm X
|-
1. 56 m/So wﬂ]*
1 .

1

Tab. 1 Summing-up of the design data of the main air ejector

/MPa 2.7( a)
/kJ + kg™! 2962. 6
/kg *+h~! 60
/kg*h™! 184
/MPa 0.024( a)
/kg+h™! 70 000
/C 24
/kg+h! 594
/C 40
I /m? 23
1l /m? 23
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Fig. 3 Schematic diagram of the test system
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Fig. 4 Ttems of the performance test of the test piece
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Tab. 2 Sheet for recording the data of the performance 7 .
check test of the test piece
245
240 .Rx"““
kg h™! . = I T, __
/MPa /C /°C /MPa - I
2.6888 285 56.8 0.016 60 180.8 34.8 g
® 230 N
2.6874 283 56.1 0.016 60 186. 1 34.8 r “\\\
2.6837 283.5 55.2  0.016 60  192.9 34.6 5 225 | “\\
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Fig. 8 Steam working temperature vs. gas jet flow rate
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Fig. 9 Cooling water flow rate vs. its temperature rise
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Tab. 3 Cooler heat transfer coefficient comparison table

1 Il
/kJ+h! 1496880 1025640
/°C 38.69 31.45
/Wem™2+K! 467 394
/Wem-2+K! 306 212
1% 153 186

3 I .1
I
153% 11
186%

(4) .

450 W/(m*> = K) 1
380 W/(m’ * K)
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= Experimental Study of the Stator Blade Profile Optimization of
a Marine Steam Turbine GAO Lei ZHENG Qun CHEN Hang( College of Energy Source and Power En—
gineering Harbin Engineering University Harbin China Post Code: 150001) LI Dian=i( CSIC Harbin No. 703
Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. —
2013 28(2). -126 ~129

To enhance the off-design performance of a high pressure steam turbine the reardoaded blade profiles were used to
improve the stator blades in the two last stages of the above-mentioned turbine and the aerodynamic performance
tests were performed of the prototype and improved blade plane cascade at various Mach numbers and attack angles.

The test results show that the improved rearHoaded blade profiles can shorten the length of the counter-pressure gra—
dient section at the outlet of the suction surface of the blade thus reducing the counterpressure gradient value and
enhancing the adaptability of the blades to various attack angles. In the meantime the thin trailing edges of the rear—
loaded blade profiles can reduce the width of the wake zone. In various versions the blade loss of the improved
blade profiles is invariably lower than that of the prototype. The test results show that to optimize the stator blade
profiles and replace the diaphragms with new ones can both enhance the off-design condition performance of the
high pressure steam turbine and produce better economic benefits. Key words: off-design condition high pressure

steam turbine diaphragm rearHoaded blade profile aerodynamic performance

= Experimental Study of the Operating Characteristics of a Main Air Ejector
XU Heng SONG Zhi-gang ZHU Sheng-guo et al( CSIC Harbin No. 703 Research Institute Harbin Chi-
na Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. — 2013 28(2) . - 130 ~ 133

With a main air ejector having a two-stage steam ejector and cooler serving as the object of study through a method
for performance tests on a test rig experimentally studied in a comprehensive way were the operating characteristics
of the test piece of a main air ejector. The test results show that various test data of the main air ejector designed by
using the traditional thermal calculation method can meet the requirements for the design indexes and there exists an
optimum spacing between the nozzle and diffuser at which the main air ejector has the biggest extraction capacity.
The capacity of the main air ejector will be influenced by the parameters of the system ( pressure and temperature of
the working steam and cooling water flow rate) and the method for estimating heat transfer coefficient of the cooler
as a whole is on the conservative side thus it is suggested that in the engineering design the heat transfer coefficient
of the stage I cooler should be chosen as 450 W/( m°K) and the stage II cooler as 380 W/( m°K) . Key words:

main air ejector operating characteristics experimental analysis



